Electrospray-ionization mass spectrometry for the detection of discrete peptide/metal-ion complexes involving multiple cysteine (sulfur) ligands.
Conditions have been developed to characterize the reversible interaction of one or more Zn(II) ions with cysteine (sulfur) ligands on metal-binding peptides by electrospray-ionization (ES) mass spectrometry. A 71-residue peptide with two separate clusters of four cysteine residues was selected as a model to optimize both the solution and electrospray variables most likely to affect the detection of stable cysteine (sulfur) ligand/Zn interactions. By infusing peptide in water alone, stable electrospray and ion signals were produced in both the absence and presence of up to 100 microM zinc sulfate. In the absence of Zn(II), the calculated mass of the fully reduced peptide (8248.5 Da) was observed (8248.4 +/- 0.4 Da). In the presence of Zn(II), peptides with zero, one and two bound Zn atoms were detected; all three species were present in several different charge states. The overall charge envelope was typically unchanged in the presence of Zn; the charge-state optimum (10+) observed for this peptide was apparently unaffected by the presence of bound Zn. The interaction of Zn(II) ions with sulfur ligands in this peptide appeared to result in tetracoordinate covalent bonds.(ABSTRACT TRUNCATED AT 250 WORDS)